Purpose -The paper examines individual level property returns to see whether there is evidence of persistence in performance, i.e. a greater than expected probability of well (badly) performing properties continuing to perform well (badly) in subsequent periods.
Introduction
The persistence of property returns is a topic of particular interest to real estate fund managers as it suggests that choosing those properties that will perform well in the future is as simple as looking at those that performed well in the past. Consequently, much effort has been expended to determine if such a rule exists in the real estate market. Serial persistence in real estate returns has been examined in the direct property markets in the US (Young and Graff, 1996, 1997) , Australia (Graff, Harrington and Young, 1999) and the UK (Lee and Ward, 2001) . Studies have also examined the serial persistence of publicly-traded (REIT) real estate (Graff and Young, 1997) . The approach adopted for testing for persistence was much the same in each case. For each time period, the total returns of each property or REIT was calculated and the crosssectional returns ranked into quartiles. If the performance of real estate returns through time is independent, the use of quartile ranks implies that there is only a 25% probability of a property remaining in the same quartile return rank from one period to the next. A significant departure from the 25% theoretical probability can therefore be considered an indicator of serial dependence in performance.
This paper extends prior studies in three ways. First, it applies to the UK the same methodology as originally used in Young and Graff (1996) , making the results directly comparable with those in the US and Australian property markets. Second, this study uses a much longer and larger database than in previous studies. The data cover commercial property returns for individual properties in the Investment Property Databank (IPD) for the years 1981 to 2002 -as many as 216,758 observations and 30,000 property time-series returns. This should, therefore, provide a strong statement on the issue of persistence in individual real estate returns.
Third, this study debates a number of possible reasons why properties might persist in their relative performance. This is an important issue, not only from the perspective of investment strategy, but also in terms of the operation of the market. If relative persistence is found to occur, Retail property at the extreme quartiles (the first and fourth) and for the median quartiles (second and third combined), but that Industrial properties exhibited serial independence in all categories.
In addition, there was a qualitative difference in the Office data between CBD and non-CBD properties. In particular, the Office data in the CBD locations exhibited serial persistence in all quartiles, but no serial persistence was found for the non-CBD data, while the combined data exhibited statistical significance in all quartiles. In other words, superior performance is generally followed by continued superior performance and inferior performance by continued inferior performance. Lee and Ward (2001) tested the persistence in performance of direct real estate returns in the UK between 1981 and 1996 applying the same quartile ranking method used in previous studies.
However, the authors then used a Markov Chain approach that allowed the estimation of several parameters of interest not readily available from the binomial approach of Young and Graff (1996, 1997) . The sample data consisted of the total returns on properties in three types, Retail, Office, and Industrial property, in various local authority districts (essentially towns) in the UK, to give a total of 392 asset possibilities. The authors found that the observed persistence in performance of real estate returns in other countries was confirmed and appeared to be fairly stable between 1981 and 1996. Second, the persistence did not appear to be driven by volatility, and was robust across sectors, regions, and unaffected by size variations.
The authors also tested a number of trading strategies and concluded that real estate investors would be better off, in terms of higher returns coupled with a lower turnover rate, by purchasing properties identified as the best in one period and only selling those that fall below the median in the next, rather than concentrating investment in properties from the first quartile. Such a strategy outperformed a random approach and one that assumed absolute persistence in returns, even after transaction costs. The evidence suggested two important rules-of-thumb for property fund managers who wish to maximize performance: (1) avoid properties with below average performance and (2) invest in properties in the upper quartile of performance in one year as they have a higher-than-average chance of achieving above average returns next year. In other words, a fund manager would be advised to stay with the best and avoid the worst.
Another study of the UK market has more recently been conducted by Marcato and Key (2005) . Using annual and monthly frequency data, this too examined persistence, but through the evaluation of trading strategies based on its existence rather than via a direct test. They found that a momentum strategy (investing in segments that had previously shown high returns) produced significantly higher returns than the IPD benchmark, which represented a buy-and-hold strategy, but some of the benefits were eroded once transaction costs were taken into account.
The authors also found some evidence of mean-reversion after 36 months. Their analysis was based on returns of ten market segments, though, and so represents a further step -beyond the town/MSA level -from actual property returns.
Finally, using monthly, quarterly, and annual data over the ten-year period from January 1987 to December 1996, Graff and Young (1997) find that the results for publicly-traded REITs are somewhat different. In particular, the data showed a variety of conclusions depending on the sample frequency. For the annual data, like the results for the direct real estate market, persistence was observed at the two extremes (i.e., combined first and fourth quartiles) while the two moderate quartiles (i.e., combined second and third quartiles) were statistically insignificant from the theoretical 25% probability. In contrast, the quarterly data showed a lack of serial persistence in the extreme and the moderate quartiles. The monthly returns displayed yet different results, with the extreme quartiles showing negative persistence. That is, a REIT in the fourth and especially the first quartile have less than a 25% chance of being in that quartile in the subsequent period. The negative persistence was more pronounced for large-capitalization REITs than for small-capitalization REITs. since regular observations are required. This situation is common to most empirical real estate analysis.
As in previous studies, disaggregation into property types was performed. Properties not classified by IPD into one of the three main property investment sectors (Office, Retail or Industrial) were excluded from the analysis [2] . It is worth noting that, unlike in the US, Residential / Apartment properties do not form a significant part of most institutional portfolios.
The data were also disaggregated into three super-geographical regions (London, Rest of South East, and the Rest of the UK). The total number of return observations over the twenty-two-year period was 216,758. By quartile rank over the entire period, 54,206 sample returns fell into the first quartile, 54,188 into the second quartile, 54,188 into the third quartile, and 54,176 into the fourth quartile.
Methodology and Confidence Interval Estimation
The methodology in this study is as follows: for each annual sample period, individual property returns are grouped into quartiles and the quartile rank is recorded [3] . Successful persistence is then defined as a property staying in the same quartile rank in the subsequent annual period, and unsuccessful persistence as the property appearing in a different quartile rank in the subsequent annual period. Because the returns are grouped into quartiles, the theoretical probability of repetitive quartile rankings is 25%, if consecutive quartile rankings for each property are serially independent, the typical assumption made by researchers. Accordingly, statistically significant departures from 25% among sample persistence statistics are deemed evidence that asset returns are not serially independent.
Within each quartile group, the incidence of serial runs of uniform quartile rank were examined. The test statistic is the sample incidence of successful persistence (i.e., the observed rate at which a repetitive quartile rank occurs in the period immediately subsequent to a run of identical quartile rankings over one, two, three, or four sample periods). The persistence counting procedure is identical to that used in previous studies in the US and Australia noted above and the actual counting technique is described more fully in the Appendix of Graff, Harrington, and Young (1999) .
To determine whether quartile performance is serially dependent, confidence intervals for the binomial distribution were calculated under the assumption that the probability of repeating quartile performance is 25%. As with the counting procedure, a complete explanation of confidence interval estimation is available in prior publications. See Young and Graff (1996) , for example.
Tests and Results Table 1 shows the number of samples arranged by year, by three property types, and by three distinct regions. The performance persistence results are shown in tabular and graphical form, described more fully as follows.
[Take in moderate-quartile group following runs of 4 years, while statistically significant persistence following runs of 1 through 3 years is the same as in the extreme-quartile group.
In this panel and in all subsequent panels, statistical significance is similar if not identical across all quartiles, across most runs of 1 through 4 years, and across extreme-quartile and moderate-quartile aggregations. What is particularly striking, however, is the quantitative differences between the extreme-and moderate quartiles in all cases without exception.
[Take in Table No were not available to determine whether the property type distributions across the regional groupings were identical, but we suspect that they are not, especially with regard to the Rest of the UK grouping. If this conjecture is correct, the similarities of patterns across property type and region appears to be a fundamental or intrinsic characteristic of the commercial real estate market rather than a function of its property type or regional distinction. In the aggregate and in all groupings except Industrial, performance persistence in the moderate quartiles is less pronounced in the 1992 to 2002 period than in the earlier 1981 to 1991 period. Table 3 shows results for four different groups of holding periods: 2 to 5 years, 6 to 10 years, 11 to 15 years, and 16 to 20 years. As in Table 2 , these results are computed for persistence runs from 1 to 4 years duration. The results for all four holding period clusters are similar to those reported in Table 2 , namely more persistence in the extreme quartiles than in the moderate quartiles extending to runs of 1 to 4 years. While persistence does not appear to vary materially across holding period, the pronounced fourth quartile persistence across all four holding period groupings is a notable departure from performance persistence in the other three quartiles.
[Take in Table No . 3] It seems odd that investors or their managers would hold on to properties that exhibited repeatedly poor relative performance for upwards of twenty years of ownership. Graphical depictions of Table 3 for runs of 1 year are shown in Figure 2 , which makes the exceptional fourth quartile performance most evident.
[Take in Figure No periods. Given the relatively short periods for these cycles, the persistence data for runs of more than 1 or 2 years diminish in explanatory power and as such are not discussed. Table 4 Table 4 , makes these contrasting patterns most evident.
[Take in Table No (PCA) data, and the present study, all for runs of 1 year in the aggregate and by the three property types.
Although time periods differ and the sample sizes produce substantially different confidence intervals, similarities among commercial property persistence results are evident from these graphs. In particular, the greater persistence in the first and fourth quartiles versus the second and third quartiles is similar across all three national data sets. Office properties have a similar crossnational pattern, although somewhat more muted in the first quartile persistence and generally more pronounced in the fourth quartile results. US results for Retail properties and Australian results for Industrial properties are more dissimilar than for like-property results for the other countries. In particular, the US Retail property results have especially high first quartile persistence while especially low fourth quartile persistence. Australian Industrial property results are especially low for first quartile persistence and notably low for fourth quartile persistence as well. These exceptions are discussed in the prior research and need not be elaborated upon here except to say that there are or can be trends or circumstances of attention paid to particular property types, in particular, time periods that can lead to possibly atypical patterns or performance behavior. The "fads" discussed in the next section are likely contributors to these seemingly anomalous results.
[Take in Figure No First, there may be differences in the provision of valuations that, in turn, have implications for their independence. Internally produced valuations, for instance, might attempt to portray the performance of properties in a good light and maintain this for as long as possible, leading to serial persistence in individual property returns. A second, but related, argument might be that even where valuations are conducted by an external valuer, undue pressure is brought to bear to produce figures that benefit the organisation, again leading to serial persistence.
Third, even if valuations are independent, the use of comparable evidence in arriving at a valuation itself may induce serial persistence in property returns. The argument is that the comparables used to arrive at a current estimate of price are themselves based on knowledge of previous valuations from similar properties and that this tendency to recycle valuations has the effect of incorporating knowledge of previous prices in the current return, leading to serial persistence. Grossman and Stiglitz (1976) assert that, due to the paucity of data from market prices, a thin market will display uniformity of investor beliefs about asset prices, which in the real estate context leads to fads for a particular property type or region. This uniformity of belief may itself lead to persistence in real estate returns, especially if the number of firms undertaking the external valuations is so few that the market evidence is averaged out and thereby constrains the variability in valuation (Graff and Webb, 1997).
Another possible factor is location. Properties in 'good' locations within an area may persistently perform well, particularly if there are constraints that restrain a supply side response to demand for space in that locality.
Finally, lease term variations across property types may also account for differences in persistence. As terms lengthen, for example, property economics may take on a more bond-like character where annual valuations and the returns derived from them become synchronized with interest rates or capitalization rates, in real estate parlance. Each of these arguments is examined in turn.
Agency Effects, Internal and External
The majority of valuations supplied to IPD and used in their UK annual index are valuations of individual properties in portfolios by external rather than internal valuers. An External Valuer is defined in UK valuation standards as "…a valuer who…has no significant financial linkages with the client either as a director or employee," (Royal Institution of Chartered Surveyors, 2003: G1). External Valuers, therefore, should produce valuations that are more impartial and which do not put an organisation or a particular property in the most favourable light. This would imply that the first argument cannot account for the greater serial persistence observed in UK property returns. The Carsberg Report (Royal Institution of Chartered Surveyors, 2002) , though, notes that the fee-earning relationship that exists between the valuer and client may threaten an External Valuer's objectivity. It states that "close personal relationships…could lead to insufficient questioning of factors affecting the valuation" (p.21) and "in any relationship involving payment of a fee, particularly where repeat business is possible, the objectivity and independence of the service provider may be at risk." (p.22).
In particular, a study by Baum et al (2000) on the valuation process in the UK raised concerns about what are known as 'draft valuation meetings' at which the valuer produces preliminary figures for discussion with the client prior to producing the final valuation. Such meetings could provide the client with an opportunity to influence the outcome of the valuations to the benefit of the organisation. Baum et al (2000: 40) reported that client influence "…does occur and valuations can be influenced by clients." However, they noted that such influence is short-lived and could be counter productive. Indeed, they found that any short-term pressure to push valuations upward was not evident over the long term "as valuations would be forced to recover the position over future periods " Baum et al (2000: 6) .
It would seem, therefore, that any influence on external valuers is unlikely to account for the greater persistence found in annual returns to real estate in the UK compared with the US and Australia, despite the issues noted above, especially for runs of greater than 1 year or perhaps 2 years.
Anchoring
The argument that the valuation procedures used to derive price can account for the large amount of persistence in real estate returns is often discussed. Valuers in the UK typically use comparable evidence to estimate price (Crosby, 1990) . Quan and Quigley (1989, 1991) no empirical evidence to support the conjecture. The smooth nature of real estate returns, therefore, arises from the relative uncertainly of the variability of movements in the market in general and that of the property being valued (Brown and Matysiak, 2000) . In addition, since 1990, there has been a significant increase in the incidence of valuers being sued for negligence (Crosby et al, 1998) , the only defence to which is that the valuer followed 'correct' procedures and hierarchies of evidence in arriving at their valuation. The greater the uncertainly in current market sentiment, the less likely it is to be used, all of which leads valuers to see the previous valuation as the only hard evidence. Consequently, it is rational for valuers to put more weight on knowledge of the previous valuation and less weight on more nebulous current market sentiment that cannot be proved, Quan and Quigley (1989, 1991) . Diaz (1990a Diaz ( , 1990b Diaz ( , and 1997 and Diaz and Wolverton (1998) have shown that valuers inadequately adjust from their previous appraisal in performing current valuations, a process known as 'anchoring.' Thus, the estimate of the current price of the property is biased towards the initial starting figure of the previous valuation and so will give rise to serial persistence in returns. However, there is no evidence to suggest that valuers in the UK anchor more to previous valuations than their counterparts in the US or Australia. In other words, anchoring alone is unlikely to account for the greater persistence in real estate returns in the UK relative to that in the US and Australia.
Even if anchoring is found to be an important source of persistence, there are relatively simple and inexpensive solutions that managers could take to alleviate the problem. In particular, Graff and Young (1999) recommend switching or rotating valuers on a more frequent basis.
Number and Dispersion of Independent Valuers
When using current market evidence within the valuation process, a noticeable difference can be seen between the US and UK. In the US market, Graff and Webb (1997) observe that knowledge is locally-based and under the control of a small handful of local firms. Thus, the market
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sentiment of one locality is likely to be ironed out among this small number of firms leading to a uniformity of belief as to the prospects for properties in that locality. This has the effect of clients with property in that area updating their portfolios based on the same market data that constrains variation in values, leading to persistence in returns. In particular, this may explain why the properties in the fourth quartile show greatest level of persistence, as it may be these properties that require the strongest amount of market evidence to shift the valuer away from the previous valuation.
Institutions may also develop fads for certain property types and locations, a process that will continue for a long time until the evidence is so overwhelming that the particular property type or location loses its charm. In other words, the persistence in real estate returns can be explained by the faddish behavior on the part of investors and the control of market data in the hands of only a few firms. However, these phenomena will be limited across the US and Australia because appraisal firms in these countries are more disperse than in the UK. Thus, although there may be a "house view" of certain property types and regions by firms, this is likely to be limited to that individual firm. Any uniformity of belief about a particular region is therefore unlikely to permeate across all investor portfolios with property in that region, thereby reducing the amount of cross serial correlation in returns and mitigating the level of serial persistence in real estate returns.
In contrast, in the UK, the number of firms undertaking the majority of external valuations is very small and they are national in size. For instance, the Carsberg Report (Royal Institution of Chartered Surveyors, 2002: 14) observed that, as of December 2000, 64.7% by capital value of the properties in the IPD Annual Index were valued by five firms, and 37.7% by three firms. For the smaller IPD Monthly Index, the corresponding figures (as of November 2001) were 79.6% by the top five valuation firms and 62.4% by the top three firms. In addition, if firms were to 'pool' market knowledge, the 'house view' of one firm, which itself is a distillation of market sentiment
from its own valuers for each property type and region, could be further refined across all valuation firms, leading to a uniform market view displaying little variation.
Thus, when undertaking an external valuation for one client, the valuation firm not only incorporates knowledge of the previous valuation of the individual property, but it will also use the market view for all properties of a similar type from across the UK. Such a process is likely to lead to serial persistence in the returns of individual properties for one client and induce cross serial correlation in similar properties for all clients, inadvertently leading to even greater persistence across individual properties in the UK compared with the US and Australia. However, the extent to which this explains the greater serial persistence found in UK properties is not known and deserving of future research.
Location
Although there are similarities in persistence at a regional level, differences in location at a micro-level may account for persistence. This could particularly be the case if supply side responses to demand for space are constrained. A property in a good location within an area may not only benefit from an upturn in demand, but also see its advantage maintained over subsequent periods if new development cannot respond quickly owing to planning restrictions or land constraints. This factor could also explain the greater persistence in UK returns relative to the US and Australia. However, it does not immediately explain the property type patterns, where Retail might be expected to be most influenced by these effects. Retail activity within UK towns and cities is usually concentrated around a tightly defined prime pitch and planning policies often seek to protect town centres and restrict 'out-of-town' development, which would help maintain the advantage of the prime pitch and any existing successful out-of-town sites. Yet Retail does not exhibit notably greater return persistence than the other property types.
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While IPD is a rich source of return information, it does not contain detailed data on the quality or micro-locational aspects of properties, preventing further examination of this hypothesis at the present time.
Lease Terms
Lease term variations across property types may also account for differences in persistence. As terms lengthen, for example, property economics may take on a more bond-like character where annual valuations and the returns derived from them become synchronized with capitalization rates.
Although the data shown in Table 5 should be viewed as preliminary and perhaps incomplete, they are nonetheless indicative of the differences in lease terms by property type between the UK and the US. [Take in Table No . 5] These relative differences in average lease terms would indicate that considerably more of the total value estimate of UK properties is comprised of current rather than future leases compared to the composition of the total value estimate of US properties. Because there is less uniformity of opinion about future market rents, this difference may account for the greater observed persistence of UK properties relative to US properties across the board. The historic tendency for very long (25+ year) leases in UK institutional grade property means that this is also likely to hold for the early years of the data. Meanwhile, another feature of UK leases, upwardonly rent review clauses, which continue to be almost universal in leases with rent reviews (Crosby et al, 2005) , further contribute to a more bond-like cash flow profile, particularly in periods where over-renting occurs. This may also explain why Down markets did not show less persistence than Up markets, despite the prior expectation that they should.
Though it would be helpful to expand this comparison to Australia, at present, no similar data has been published on the average lease terms granted within Australian real estate portfolios. While it is possible to obtain an indication of typical CBD (office) lease terms (CBRE, 2005) , this is not sufficient for further comment here.
Conclusions
This study has examined persistence in relative investment return performance for UK institutional-grade commercial property during the twenty-two-year interval 1981 through 2002.
Annual returns data was also divided into three property type subgroups: Office, Retail, and Industrial, and by three regions; London, the South East, and the Rest of the UK. Additional tests analyzed the data by holding period and market state.
The empirical results demonstrate that total returns from properties within the IPD UK database between 1981 and 2002 exhibit serial dependence across all four quartiles of relative returns for all properties aggregated, as well as across each of the three property types and regions. Therefore, the results suggest that investors could have bought and sold properties on the basis of performance in the previous period in order to improve their returns. However, if this were possible, then it may be asked why such strategies were not implemented, causing this dependence to disappear through the process of arbitrage.
To this, there may be a number of answers. The simplest is that, in the absence of a central and public marketplace, such rankings are unobservable. Hence, while investors can act upon relative performance within their own portfolios, they will have limited information about other properties and, indeed, about whether such a trading rule exists. Second, whilst this study has debated explanations relating to appraisal process, the absence of transaction information in the dataset does prevent testing of an alternative price basis to returns. Future research could seek to construct a database across different ownerships to see whether or not persistence continues past a trading event.
Third, even if persistence were observable, barriers may exist to taking advantage of it. In particular, some of the benefits from pursuing a persistence trading/selection rule may be eliminated by transaction costs and delays, as suggested by Marcato and Key (2005) in their study of trading strategies. There could also be further restrictions in terms of asset availability.
Finally, good relative performance is not a guarantee that a property will perform well in absolute terms and this would further count against such a strategy in certain market conditions
The UK results contrast markedly from results of similar studies of institutional-grade commercial property returns in the US and Australia, where persistence tended to be statistically significant in the extreme first and fourth quartiles, but statistically independent in the moderate second and third quartiles. However, while the statistical differences among UK, US, and Australian property return quartiles exist, the UK pattern of generally more persistence in the extreme quartiles than in the middle quartiles is qualitatively similar to both the US and Australia. This leads to suspicion that the general commercial real estate risk profile among the three countries is of the same general character and that the differences, notably evident in the middle quartiles, result from agency or behavioral aspects of the management of the real estate investment management business [5] .
Such conclusions are at odds with the prevailing finance theory-based assumption about real estate risk, and once again call into question current beliefs about statistically-derived risk proxies and Modern Portfolio Theory-based portfolio construction applications for real estate. In To identify the economic forces and mechanisms that produce the results observed in this study, agency-related concepts and behavioral finance models should provide fertile fields for future research. Additionally, extensions of this research and a better understanding of the forces that give rise to the patterns observed may likely lead to rewarding operational prescriptions such as programs of systematically identifying and culling underperforming assets from portfolios in order to improve overall portfolio performance. 3. While more fine-grained divisions such as deciles might have been used, quartile divisions are the minimum necessary to distinguish differences in a distribution of returns that may be skewed. Furthermore, the quartile divisions allow comparability with earlier work in the US and Australia.
4.
This may help explain the apparent contradiction between results found here and by other studies in the literature review, and research that condemns trend-chasing behaviour by investors (e.g. Mei and Saunders, 1997).
5.
Institutional-grade commercial real estate return distributions are also remarkably similar across the UK, US, and Australian markets. In all these countries, crosssectional annual returns were found to be distinctly non-normal. Real estate investment risk is heteroskedastic, but the Characteristic Exponent "alpha" of the investment risk function is nearly constant across time although differences among property types are evident. In particular, the Characteristic Exponent, which for
Gaussian normal distributions has a value of 2.000, has been estimated to be 
